Objective: To explore the perceptions of educators from the Western Cape Province about the feasibility of implementing South African food-based dietary guidelines (FBDG) in the national curriculum of primary schools. Design: Combined quantitative and qualitative methods. We report on the quantitative component. Setting: Twelve public primary schools of different socio-economic status in three education districts of the Western Cape: Metro Central, Metro East and Cape Winelands. Subjects: Educators (n 256) participated in the self-completed questionnaire survey. Results: Educators assessed that FBDG were appropriate to South African schoolchildren (94%), could be used as an education tool (97%) and fill gaps in the current curriculum about healthy dietary habits (91%). Besides Life Orientation, FBDG could be taught in other learning areas from grades 3 to 7 (9-13 years old). Important barriers to implementing FBDG in the curriculum were educators' workload (61%), insufficient time (46%), learners' disadvantaged background (43%) and educators' lack of knowledge (33%). Other approaches to teach children about FBDG included linking these to the National School Nutrition Programme (82%), school tuck shops (79%), parent meetings (75%), school nutrition policy (73%) and school assembly (57%). Educators in high-income schools perceived that learners' lifestyle was significantly worse (P , 0?001) and that tuck shops and the school assembly were the best means to teach pupils about FBDG (P , 0?001 and P , 0?05). Conclusions: Implementing FBDG in the national school curriculum is seen as important together with optimizing the school physical environment. Key factors required for successful implementation in the curriculum are sufficient educational materials, adequate time allocation and appropriate educator training.
Implementing food-based dietary guidelines (FBDG) in the school curriculum is recommended worldwide as a cost-effective intervention in preventing the development of non-communicable diseases and the consequences of malnutrition (1) (2) (3) . Non-communicable diseases such as heart disease, stroke, cancer, chronic respiratory disease and diabetes were high on the agenda at the WHO Global Forum and the UN meeting in 2011. These diseases caused 36 million deaths in 2008 and were the leading causes of mortality globally. A third of these deaths occurred before age 60 years, mainly in developing countries (4) . The WHO projects that by 2030, noncommunicable diseases will account for 77% of deaths worldwide (5) .
A major factor contributing to non-communicable diseases is the increasing rate of overweight and obesity. In the South African Demographic and Health Survey, the Department of Health found that nearly two-thirds of women and half of men older than 35 years were overweight or obese in 2003 (6) . Rising overweight and obesity rates among schoolchildren are of concern according to a number of studies which show the coexistence of underand overnutrition (7) (8) (9) . According to these studies, 22 % of girls and 17 % of boys aged 6-13 years were overweight or obese, 18 % of children aged 1-9 years were stunted and 10 % were underweight and 7?1 %, respectively, whereas stunting and underweight rates in children aged 1-9 years were 12?0 % and 8?2 %, respectively (10) . Contributing to this burden is a lack of physical activity among children and adults, especially in urban and peri-urban areas (6, 9) . There is a need to address unhealthy lifestyles through health promotion, education and advocacy regarding healthy dietary practices and physical activity among all sectors of the public.
The South African Government endorsed the global strategy on diet and physical activity by developing and implementing the FBDG for South African adults and schoolchildren aged 7 years and older (11) . According to Vorster et al., these guidelines were developed by a multidisciplinary working group comprising scientists from the Nutrition Society of South Africa, the Association for Dietetics in South Africa, the Medical Research Council, the national Department of Health, UNICEF, the agriculture sector, the food industry and the FAO (12) . The guidelines were based on the best currently available scientific evidence on the relationship between nutrition and disease, and were envisaged for use as an educational tool to improve public awareness and the practice of healthy food consumption. They aim at reducing the growing burden of chronic diseases associated with obesity and overnutrition, as well as nutritional disorders associated with poverty and undernutrition.
Because of unhealthy diets and the rise of chronic diseases coupled with undernutrition and micronutrient deficiency among the South African population, strengthening the school curriculum in terms of nutrition and healthy lifestyles is essential. At an international level, most countries that have implemented FBDG recommend educators as effective channels of communication (13) . Since children spend most of their time at school and dietary habits are acquired in childhood, educators could promote healthy dietary habits and physical activity (14) . However, the feasibility and impact of implementing FBDG in school curricula have not yet been evaluated (15, 16) . At the time of the present study, the national school curriculum in South Africa included nutrition and healthy lifestyles in the learning area of Life Orientation (LO). The Outcomes-Based Education curriculum allowed educators to select their own teaching materials to reach the outcome assessment standards (17, 18) . This learning area has subsequently been changed to the subject Life Skills and the aim of the new curriculum is 'to be more specific on what is to be taught and learnt' (19) . Recommendations by the Department of Health and academic institutions to implement FBDG in the school curriculum have been made and the new curriculum includes them in grade 5 as part of a 3 h/year allocation to 'health and environmental responsibility' (12, 20) . Furthermore, the newly launched Integrated School Health Policy includes the FBDG as basic content for the nutrition education component of a school health programme (21) .
The revised Integrated School Health Policy explicitly indicates that health education and nutrition in particular should be provided to learners at schools through the national curriculum of the Life Skills subject. This should also be supplemented with additional co-curricular/ school-based activities or programmes, as the timetabling may not be adequate to fully address the issues. However, no research to assess the feasibility of implementing the South African FBDG has been done within school settings. Therefore, the present study aimed to assess educators' perceptions of learners' dietary habits and physical activity, and to explore the feasibility of and possible barriers to implementing these guidelines within the school curriculum. The findings could possibly contribute towards optimizing nutrition education within schools and ultimately the adoption of healthy lifestyles within a future adult population. Notably, the South African FBDG are currently under revision and should be available in the near future.
Methods

Study design
The present cross-sectional and descriptive study made use of quantitative and qualitative methodologies. We report on the quantitative component of the study.
Population and sampling
The study population comprised all educators and principals at public primary schools in three educational districts in the Western Cape Province of South Africa (Fig. 1 ). Schools were stratified according to the languages registered and socio-economic status (SES) of the schools based on school quintiles. The school quintile is a mechanism that aims at improving equity in financing education. Each school is ranked into one of five quintiles, with quintile 1 (Q1) being the poorest and quintile 5 (Q5) being the least poor, based on rates of income, unemployment and illiteracy within the school catchment area. Schools in Q1 and Q2 are no-fee schools and considered as low-income schools, while Q3 schools are middle-income ones. Schools in Q4 and Q5 are fee-paying and regarded as high-income schools. The low-income schools receive up to six times more funding from the government than the higher-income schools (22, 23) . The education districts of Metro Central, Metro East and Cape Winelands, which represent urban, peri-urban and rural areas of the Western Cape, were purposively chosen. The school sampling aimed at achieving a balanced sample regarding the proportions of schools located in each educational district according to language and quintiles to represent the range of schools in the three educational districts. Twelve schools among the 418 schools in these educational districts were randomly selected for the present study and included four schools from Metro Central, two from Metro East and six from the Cape Winelands. In terms of language, the sample comprised four English, five Afrikaans and three bilingual Xhosa/English schools, as these are the major official languages at schools in these educational districts. These also represented five schools in the low-income group, two in the middle-income group and five from the highincome group relating to the quintile system. All twelve selected schools agreed to participate in the study.
The study was approved by the Research Ethics Committee of the University of Cape Town (HREC.REF: 498/2010) and permission for conducting research at schools was given by the Department of Education of the Western Cape. All participants were fully informed about the objectives, procedures and confidentiality aspects of the study and provided written consent for participating.
Data collection
To gather information on perceptions about the feasibility of implementing FBDG in the curriculum, educators who were employed at the twelve schools completed a self-administered structured questionnaire. Experts in the development of FBDG and primary-school-based interventions were involved in the development process of the questionnaire. The questionnaire was piloted at two schools and modified to enhance its validity before being used for the main study.
The educators met in the school staff room and after a brief presentation and provision of informed consent, the questionnaire was completed. Although 256 (77 %) out of 332 educators who were employed at the twelve schools at the time of the study participated in the survey, some of them omitted answering some of the questions. During the sessions, FBDG fact sheets of the Department of Health were disseminated to the educators as a resource supplement for the purpose of the study.
Data analysis
Data obtained from the self-administered questionnaire were analysed using the statistical software package STATA version 11. Descriptive statistical analyses and frequency tables of variables were performed. Associations between categorical variables were assessed by the x 2 test or if expected frequencies were ,5, by Fisher's exact test. A P value , 0?05 was indicative of statistical significance. The 95 % confidence interval for population proportion was calculated. Results are reported by SES groups, where low SES includes Q1 and Q2 schools, middle SES comprises Q3 schools and high SES Q4 and Q5 schools.
Results
Two hundred and fifty-six educators participated in the study, of whom sixty-four (25 %) were male and 192 (75 %) were female. Schools at which the educators taught were classified as low (36 %, n 91), middle (27 %, n 68) and high (38 %, n 97) SES. The median number of learners per educator was significantly higher for lowand middle-income compared with high-income schools (39 and 38?5 v. 36, P , 0?001). No statistically significant differences were noted for age or years of overall and LO teaching experience of educators based on the SES of schools. The median age of educators was 45 years with 20 years of teaching experience. Experience of the educators varied from grades R to 7 (6-13 years old) and the proportion was distributed almost equally across the grades (,20 %) except for grade R (8 %). In terms of subjects, LO, Mathematics and Literacy were the three main subjects in which educators in the present study had the most experience.
Overall, 178 (70 %) of the educators who answered questions about learners' dietary habits and physical activity perceived that the learners had unhealthy dietary habits (87 %, n 155) and were inactive (52 %, n 93). Educators' perceptions about learners' dietary habits and physical activity were further assessed in terms of the FBDG recommendations as outlined in Table 1 . Eleven per cent (n 28) perceived that very few learners had a healthy breakfast before school, 20 % (n 51) that learners brought a healthy lunch box to school and 21 % (n 54) thought learners ate a variety of foods every day. On the other hand, 42 % (n 107) thought that learners drank enough safe, clean water. A high proportion of learners were perceived to regularly consume fatty foods (66 %, n 170) and excessive sugary/sweet foods and drinks (88 %, n 226). A significantly higher proportion of educators from the high-income schools reported that their learners consumed excessive fatty foods (77 %, n 75) and sugary foods and drinks (95 %, n 92) compared with educators in the low-income schools (61 % and 86 %, respectively; P,0?05). About 26 % (n 67) of educators did not know whether learners had a healthy breakfast before school, or ate a variety of foods daily, or ate too much fatty foods. No significant differences were noted regarding educators' perceptions about other eating habits of learners, with about a third not knowing the learners' habits.
Significantly fewer educators at high-income schools (24 %, n 23) compared with those at middle-income (42 %, n 28) and low-income (60 %, n 54) schools indicated that learners participated in physical activity (P , 0?001).
When asked to what extent educators thought learners understood specific topics on nutrition and healthy lifestyles, more than half answered 'poor' and 'very poor'. Topics rated as poor included the importance of a balanced diet (66 %, n 168) and of physical activity (58 %, n 148). Learners' knowledge of nutrients in food (76 %, n 195), food safety, labelling and packaging (81 %, n 207), and planning a good and healthy meal (80 %, n 204) was also rated poor by the educators.
Regarding their perceptions of learners' weight status, more than half of the educators (56 %, n 140) expressed concern about learners being overweight or obese, while less than half (46 %, n 116) indicated that learners' underweight was of concern. Being overweight or obese seemed to be more of a concern than underweight, and more of a problem in the high-income schools (70 % v. 50 % and 45 % in middle-and low-income schools, respectively; P , 0?05). In contrast, perceptions about underweight among learners were still higher in the lower-income schools, but this was not statistically significant (55 % in low-, 49 % in middle-and 37 % in high-income schools).
No statistically significant differences were found in the main topics taught on nutrition, healthy dietary habits and physical activity which were covered in the curriculum as listed by the educators. The importance of drinking lots of safe, clean water and the benefits of physical activity were taught by 95 % of educators (n 243). Other topics that were listed included: the importance of a balanced diet (93 %, n 238); food groups (89 %, n 227); healthy eating patterns (89 %, n 227); nutrients in foods (84 %, n 215); planning healthy meals (84 %, n 215); and food safety/ labelling/packaging (77 %, n 197). Most of the educators (77 %, n 197) reported being satisfied with what they taught learners about nutrition and healthy lifestyles; however, almost all (99 %, n 253) mentioned that education in these areas could be improved in schools.
To improve nutrition education in schools, educators selected teaching through the curriculum (95 %, n 238), optimizing the school environment (92 %, n 232), implementing a school nutrition policy (92 %, n 230) and obtaining support from the Department of Education (91 %, n 227) as possible approaches. There were no significant differences according to SES. Other approaches included enlisting the involvement of parents, employing physical educators and inviting a dietitian to teach nutrition and dietary habits in schools.
In terms of resources used for teaching nutrition and dietary habits, educators indicated using prescribed textbooks (99 %, n 247), magazines and newspapers (96 %, n 240) irrespective of the schools' SES. Very few educators mentioned using nutritional materials developed by South African initiatives for schools such as the Pick 'n' Pay School Club (21 %, n 52), the Hearty School programme manual (16 %, n 40), the Woolworths Making the Difference programme (13 %, n 33), the Discovery Vitality schools programme (6 %, n 15) and the HealthKick manual (5 %, n 13). Internet use was reported by less than half of the educators (49 %, n 122).
Regarding educators' perceptions of the FBDG, only 26 % of them (n 67) had heard about these at the time of the study. After reading the FBDG, almost all of them thought the guidelines were interesting (96 %, n 244), easy to interpret (94 %, n 238), appropriate for South Africans (94 %, n 238), practical (92 %, n 233), suitable to teach at primary schools (97 %, n 246) and able to address the gaps in the current curriculum (91 %, n 231).
In terms of subjects, educators indicated that besides implementing the FBDG in the LO curriculum, they could also be taught in subjects such as Languages (99 %, n 204), Natural Science (98 %, n 209), Economic & Management Studies (96 %, n 188), Mathematics (95 %, n 180) and Human & Social Science (93 %, n 167; Fig. 2 ). Most educators thought the FBDG could be taught to learners from grade 3 (age 9 years) onwards. However, more than 90 % (n 227) considered grades 6 and 7 (ages 12 and 13 years) as being best suited to teach these guidelines.
Most educators (96 %, n 242) recommended various other ways of implementing the FBDG in the school environment. These were the National School Nutrition Programme (82 %, n 198) and school tuck shops (79 %, n 191). Other recommendations included using school parent meetings to educate parents about the FBDG (75 %, n 182), a school nutrition policy (73 %, n 177), the school newsletter (69 %, n 167) and the school assembly (57 %, n 138). Library time and physical education were also seen as good opportunities to teach the FBDG (Table 2) . School tuck shops and the school assembly were significantly favoured by the educators from the high-income schools in comparison to the lower-income schools (P , 0?05). workload (61 %, n 113), insufficient time (46 %, n 87), learners' disadvantaged background (43 %, n 78) and educators' lack of knowledge about nutrition (33 %, n 61). Of the 42 % (n 75) who thought learners' disadvantaged background was a less important barrier, significantly more educators from high-income schools indicated this (P , 0?001; data not shown). Other barriers emerging from the data included the school's lack of finance and resources, lack of support from the school principals and educators as role models. Educators admitted having limited knowledge of the FBDG that would constrain successful implementation. Most of them (75 %, n 192) indicated that training was necessary to provide them with essential knowledge to facilitate teaching FBDG more effectively. Improving educators' knowledge about the FBDG and skills on integrating the messages into their learning areas were cited as the main reasons why training was needed.
Discussion
Findings from the present study affirm the necessity of implementing the FBDG within school settings. However, until now, aspects which the study addressed have been neglected regarding the implementation process.
Data revealed that the educators did not have many years of experience in teaching LO (7?5 years) although they generally had taught for as many as 20 years, irrespective of the SES of the schools. The few years of teaching LO could be related to the fact that this is a new learning area, which was introduced into the curriculum in 1997 (18, 24) . Based on the perceptions of the educators, the learners' dietary practices and physical activity were not consistent with the FBDG recommendations. These findings support those of the National Food Consumption Survey and other studies which indicated that the dietary intake among South African children is inadequate in energy, micronutrients and fibre (25) (26) (27) (28) . This may result from a lack of consumption of a variety foods as well as fruit and vegetables and excessive consumption of snack foods, frequently high in sugar. Furthermore, the educators in the present study indicated that learners were physically inactive. These perceptions about dietary practices and physical inactivity were more common in high-income schools than in the lower-income ones. This could be an indication that educators in high-income schools were better informed of learners' eating behaviour while at school, which could also explain why more educators in this setting favoured changes within the school environment, especially within the tuck shops. A survey undertaken by Reddy et al. in 2008, in a slightly older population, confirmed the perceptions of the educators regarding physical inactivity, with 42 % of a sample of grade 8-10 (age 14-16 years) learners being found to be physically inactive (9) . Along with this, poor knowledge of nutrition and healthy eating habits and lifestyle among learners and their parents emerged as an important factor contributing to learners' unhealthy food choices. Wardle et al. agreed that knowledge is of significance to one's food choices and that the promotion of healthy eating should include nutrition knowledge (29) . Furthermore, similar conclusions were made in a local study by Oldewage-Theron and Egal among primary-school learners in QwaQwa in the Free State Province (30) . These learners had many gaps in their nutrition knowledge as defined by FBDG. Developing and implementing school-based nutrition and physical education programmes for this age group to reinforce healthy eating in accordance with FBDG were recommended.
Most of the educators in our study indicated they covered several of the important topics on nutrition, healthy dietary habits and lifestyle in the LO curriculum. Although almost 80 % of the educators indicated they were satisfied with what learners were being taught, there appeared to be a mismatch with what learners were taught and their actual knowledge about healthy dietary practices. According to Outcomes-Based Education methodology, currently implemented at schools, educators have to find their own teaching content to meet the (17) . Therefore, it is not surprising that educators had difficulty in acknowledging that their selection of teaching materials was not optimal considering that this would reflect their professional competence.
Although the FBDG were published in 2004, only 26 % of educators confirmed that they had heard of these guidelines at the time of the study. While a few private organizations used the guidelines for their nutrition education materials, much of this was experimental and few educators reported having access to these materials. These results indicate the lack of promotion of FBDG as an education tool by the Departments of Health and Education. This lack of promotion and advocacy has also been highlighted in a study by Keller and Lang on the implementation of FBDG in four countries (Chile, Germany, New Zealand and South Africa) (15) . After having read the FBDG document, almost all educators considered this as a useful resource to be implemented in the curriculum of various subjects and grades at primary-school level. LO was assumed to be the best option, since this subject already focused on good nutrition and a healthy lifestyle in the curriculum. However, Rooth in her study expressed concerns that if all educators were to teach LO, this could result in the subject not being taught properly; or if integrated into other learning areas, LO could become invisible (24) . This argument appears to be in opposition to recommendations by Glasauer et al., who perceived nutrition as an entry point in establishing healthpromoting schools and that nutrition should be taught in various subjects at schools (31) . Furthermore, the results showed the educators relied mostly on prescribed textbooks (99 %) and nutrition articles in magazines and newspapers (96 %) in preparing their nutrition lessons. For this reason, it would be essential for the FBDG document to be included in the relevant textbooks if these guidelines are meant to be implemented in the national curriculum. An alternative option would be to make the FBDG available through media channels such as magazines and newspapers where educators are likely to access them.
Besides teaching the FBDG in the curriculum, most educators thought that optimizing the physical environment at schools was another important approach in implementing the guidelines and supporting informed decision making. The National School Nutrition Programme was mostly recommended as an avenue where the FBDG could be applied. This programme provides needy learners with a daily balanced meal at low-income schools. Therefore, this recommendation is especially relevant in the context that many learners do not have a healthy breakfast before school.
Another important target for implementing FBDG is school tuck shops. These and the food vendors nearby schools play a crucial role in influencing learners' food choices. The availability of unhealthy foods at low cost from these entities is seen as a key barrier to the promotion of healthy eating and nutrition at schools.
Various local studies show that most foods purchased at schools came from the tuck shop and were classified as unhealthy items (32) (33) (34) . Changing school tuck shops to healthier ones would provide learners with the opportunity to make healthier food choices. However, findings from studies revealed that the provision of only a healthy tuck shop did not effectively influence learners' attitudes and behaviours towards healthy eating. There is also a need for a multi-pronged approach that creates the best possible healthy environment at schools (34, 35) . Barriers to implementing FBDG in the primary-school curriculum, which our educators identified, have also been recognized in other studies. Limited time allocated for nutrition topics could possibly restrict educators from in-depth teaching about the FBDG although many were not aware of these guidelines before the present study. These time constraints were worsened by the educators' administrative workload and the high density of classes. While Rooth and Linda reported educators' overload hindering the preparation and planning of lessons against the Outcomes-Based Education assessments, and the study by Draper et al. cited that educators' workload and insufficient time allocation were major barriers to implementing school-based nutrition and physical programmes in South Africa (24, 36, 37) , the other important constraints educators highlighted were a lack of knowledge, especially about nutrition and healthy dietary habits, attributed to not being specialized in the subject (e.g. LO), lack of resources and a lack of training.
Limitations of the study
Although the present study is small, the data gathered may provide valuable information regarding the feasibility of intensifying the inclusion of FBDG in the primary-school curriculum. This is possible because the primary-school curriculum is a national curriculum and the South African FBDG were initially tested and found applicable and acceptable on a national level (12) . A substantial limitation to the study was that the methodology involved a selfcompleted questionnaire. Many participants refrained from completing some of the questions, leading to a lack of depth in the collected data.
Recommendations
The following recommendations are made based on the study's outcomes, taking into account the newly launched Integrated School Health Policy framework.
The Department of Education needs to consider implementing FBDG more extensively and not only in the Life Skills curriculum and in limited grades. Additionally, appropriate training for educators should aim at equipping them to make use of the FBDG either through the formal curriculum or through nutrition education programmes. Another benefit of training educators in the FBDG is to help them improve their own lifestyles and thereby act as role models to their learners. Moreover, training also needs to address concerns about having the necessary finances to eat healthily by conveying the perception 'You don't have to be wealthy to have a balanced diet' into the classroom. The Department of Education can use the National School Nutrition Programme as a vehicle for FBDG interventions through the meals provided to learners.
School principals, management staff and school governing bodies should provide the necessary support and encourage a healthy school environment where the FBDG could be implemented as part of school policies. The school food policy should be developed and implemented according to health-promoting school principles to support healthy eating at schools. This includes the provision of healthy food at tuck shops and school events as well as bringing healthy lunch boxes to school. Principals could also take the lead in educating parents about FBDG through the school parent meetings.
Various strategies for FBDG interventions can thus be developed and implemented at schools. These guidelines offer the possibility to succeed in implementing the FBDG, not only in terms of the curriculum, but also through the Integrated School Health Policy in South Africa.
The present study should be repeated in other provinces in the country to assess opinions of more educators about the feasibility of implementing FBDG in the national curriculum for primary schools. Future research is needed to explore educators' knowledge and practices on healthy nutrition and lifestyle whereby they can act as role models to their learners through influencing them to accept these messages.
Conclusions
Findings from our study indicated that implementing FBDG in the national school curriculum is feasible and of importance alongside optimizing the school physical environment through the health-promoting school concept. Key factors required for successful implementation in the curriculum are sufficient educational materials, adequate time allocation and appropriate educator training. The new Integrated School Health Policy sheds light on the opportunity to implement FBDG in school settings through the national school curriculum and co-curricular or school-based activities. Furthermore, our findings have highlighted the importance of implementing these guidelines more intensively in the national primaryschool curriculum as a nutrition education tool.
